If B is a square matrix, then it is known that a necessary and sufficient condition that J^n B n =0, is that the characteristic roots of Bare all of modulus less than unity. An alternative condition is given in this paper, in terms of Hermitian matrices. Further, a generalization of the result is obtained that covers cases of matrices B whether B n does or does not converge to 0, except for very special matrices.
Introduction. If B is a square matrix with real or complex elements, it is well known that a necessary and sufficient condition that lim B n = 0 is that the n-*oa characteristic roots of B are all of modulus less than 1. In this paper an alternative condition for the convergence of B n to 0 will be given in terms of certain Hermitian and symmetric matrices. We also obtain a generalization of this result that covers matrices B when B n does or does not converge to 0, except for a special class of such matrices B.
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We will consider square matrices B whose elements are either real or complex. Since H is clearly positive definite, the proof for the necessity part is complete.
Sufficiency: 
.
Now Thus, |X<|<1 for all characteristic roots of B, and hence B n will converge to 0. To prove the corollary, we suppose the elements of B real. Let H be the matrix of the theorem, then
H=A-\-iS,
where A is a real symmetric matrix, and S is a real skew-symmetric matrix. If H is positive definite, then it is known that A is positive definite. Again
H-B*HB=H-B'HB=A-B'AB+i (S-B'SB).

A-B r AB is symmetric and S-B'SB is skew-symmetric. If H-B'HB
is positive definite, then A-B'AB is positive definite. Hence we may use A in place of 7J in the theorem.
We give a sufficiency test for the nonconvergence of B n to 0.
Theorem 2. Ij there exists a nonpositive-definite matrix H such that H-B*HB is positive definite, then limi?
w^0 .
ra-»oo
For proof, we observe that if H is not positive definite, a vector x may be found such that x*Hx<0. Further, if H-B*HB is positive definite, the sequence x*B* n HB n x is decreasing. Hence lim B n x^0
and solim £ n^0 .
n-•»
It may be observed that the condition that H-B*HB
should be positive definite may be weakened to H-B*HB at least positive-semidefinite, provided H is not positive-semi-definite. Now we shall prove a generalization of the necessity part of theorem 1.
Theorem 3. Let B be a matrix whose characteristic roots of modulus 1 have multiplicity no greater than two. Then there exists a nonzero Hermitian matrix Hi such that
Hi-B*HiB>0. Corollary 2. Ij B is real, H x may be taken real and symmetric.
Proof. Using the expression (2) for (I-K*K), we see that
and again, this will be positive semidefinite if If B has a characteristic root such that X*Xi= 1, the right side of (8) vanishes for roots of multiplicity 1.
For roots of multiplicity two, (8) If the multiplicity of a root of modulus 1 is three or greater, the right side of (8) is not positive semidefinite since it will always contain the principal subminore?^ % +2^x } Hence the method used in the proof of this theorem does not yield an Hi in these cases.
It may be observed that lim B n =0, if and only if
ft-»oo
Hi is positive definite. For, if B has no roots of modulus equal to 1, then from the proof of the theorem it follows that Hi-B*HiB is positive definite, and the results follow from the sufficiency part of Theorem 1 and from Theorem 2. If B has a root of modulus 1, then since Hi=H-B
:¥ HB y we may show, as in the proof of the sufficiency part of Theorem 1, that Hi is at best positive semidefinite, and hence also not positive definite. In this case also lim B n^0 .
n-»»
Corollary 2 may be proved in the same way as corollary 1 of theorem 1.
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